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Abstract of JP2003031365 
PROBLEM TO BE SOLVED: To provide an 
organic electroluminescent element drivable at 
low voltage and with high luminous efficiency, 
having excellent heat resistance and capable 
of maintaining stable luminous property over a 
long period of time. SOLUTION: In this organic 
electroluminescent element, a luminescent 
layer 5 supported by an anode 2 and a 
cathode 7 is formed on a substrate 1 , and a 
hole injection layer 3 is formed between the 
luminescent layer 5 and the anode 2. The hole 
injection layer 3 contains a hole transportable 
compound and an electron acceptable 
compound containing a boron atom, 
expressed by a general formula (I). In the 
formula (I), Ar<1> -Ar<3> independently 
represent an aromatic hydrocarbon cyclic 
group or an aromatic heterocyclic group that 
may have a substituent. 
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[0 06 5] Ar' 1 MA r 1 2 tt % #* U < tt. § 
*lfc£0T 7 *x;l/g^ ^^^;bS, T>h';^S. tf 

y^s, hyr^us, tr^v^s, ^^u-y^ 



x h 1 - 6 (Dfi«*fctt#« 

[0 06 6 ] R 3 -R 5 tt. $?£U<tt, S^ffiSlO 

& x h^i/S*CDKXft l - 6 ©tttt*fctt#i»<Dy 
ji/n^>g ; 7 *xjug ; hy;ug~e#>£ 0 
[0067 ] (iv) r«3*i**jt*»9ifi 

[0 06 8 ] ffjIH— fiSS (V) GCte^T, Ar 1 3 -Ar 

T-;^JUS, x^;US^(Dj^^1 -6<DilMS/c« 

->^;b^x^S, x b *^#;U#xjl,^(DggR» 1 - 
6©ffi8Siyi:aM©7^3 + '>*^;H ; ^ b* 

x f*^»»(d«*« i -6oaa*fc»»so 

so # % «F}c5T$u<«y^S* 5 *W?>n-5. 
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[0 06 9 ] R 6 -R 7 it. »$KI1 &«1&±LLX 

>h ! ;^a, t-y^s, hyr^ji/S, t^^a, 



16 



10 



[0070] «ii2-fias; <v> ra^n^^b^^, #9 

tfH^hQ'fTfe (Ftalymers forAdvanced Techroloq 
ies, 7^, 3lH. 1998? ; ttH^9 -18875©*§£^B) 

[0071] miB-®^ (id - (v) -cfjkztizmm. 

[0 07 2] 

Mbi 3] 

o 
i 



6" "6 



J n 




CM, CH a 




6 lJ 



C 2 H. 




6 




OCHg 





[0 0 7 3 ] *|69i«:«4iE?LtftaSttfl:d«J!*WIE-« 

st (ii) ~ (v) ©v»r*i36>-c*sn*«ao**#y 

t<D#m&# (3*'J7-) -C$)0-Ci>m0c ftffi^tt 

5 0 *)\>%&L±. <ftlc 7 0 -*->I/%fel±#Wf s c 



[0 07 4] «c*». ##^K«SiE?lifiitH4fl:£«J«. 

-{t^^c Buie-flas: (ii) ~ (v) t*^^ 

i) ~ (V) T^ShSM^t^. 

[0 07 5 ] iE?lf^i£fh^£ C-rit. $ mt 
50 imf&-&&'*1htiZ>* COm&MtciblC. xvy** 
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u>. #ytci-;k *>j7i'j>, #>jft7x>, 

[0 07 6] COmiC. iE?L^^t^5<!:Ur«. 7 
ft&„ #£L<,>cn6©4b^©S&$<LL-C!;J:. JjtT 

#ji/7 > 

5,10,15,20-7- h77x~Jl/-21H,23H-5j<;l/7 -f > 
5,10,15,20-7- r 77 JU-21H,23»M<;1'7 >3-»*Jl' 
h (II) 10 
5, 10, 15, 20-7- r 77 x — JU-21H,23H-;*OU7 •< >I3 (I 
I) 

5,10,15,20-7- r 77 JU-21H,23H-*;;U7 ^ >ffi$8 
(II) 

5,10,15,20-7^ r 77ti ;U-21H, 23H-#;1'7 -f >;<7-i? 

(IV) *+t>F 
5,10,15,20-7" r 7 (4-f./iA>U) -21H,23H-iJvU/7 -f > 
29H.31H-7 £CJ->7~> 
^ (II) 7 £P5>7-> 

ffiiS (II) 7*Oi'7-> 20 

vd^^v 1 A7 £ns^7-> 

i87 £CJ->7— > 

^ (II) 4,4 , ,4' , ,4* ,, -7-h7T-9 f -29H,31H-7^a>' 

[0077] 6 -T^©*';=f5 i ^7x>ii^fe. * 
[007 8] *^tcte^r. ±iB0fl7j^b-£©i©5%. 

HJ»7 5 >{b^»* fc{Jffl£l7 5 ^S*W-T *fb 30 
£423. i 0*DW7>^-fil,00O~l,000,O0O©-(b^3-C<fe 

[007 9] ±8©IE?Lifrj£t4{b^5£. *^WfC^5 

w<b««©iiii"c«af»»«riec -r fe©-r*>*ij;mc>#. 

iE1LmmMte®><D-<*><t#fl'i' + >l'\ P (HT 
M) £B**gttfb£«J (7i"te7$) ©H^HRflrtE 
A (7f-fe7$) © 2 oersted**. 
IP (HTM) -EA (7?-fe7"£) ^0. 7eV 
©K<&£-?il;*n-2>i§^c, *»W©S»«:1*«:«SI!)-c 40 
*3„ C©C<t£^©i*;U¥-3S^4B£ffl<->-Cf80J 

[008 0] -«(C. -f^>Mf>->t Jl/RE«*?-« 

>->t;HJW©HOMO 

&H^-£H£*£<actj5&aj-f £ ©tCj&gft X * 

-TiE?Llaj*i4-(b^©HOMOU-<>il'©'( , ^->{t*7> 50 



#§1200 3-3 1 36 5 
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wt>om.ifio. 7 e VJWT-C*SCt^S LA>„ -f* 

fiStf b^ffJttgiJS l/fcBfb«tt*SWS&<C*t u TtiiE 

tt=H*8fi (SCE) *SiSS©£OTJBl»/c£*. 
^#>{b*7">-> + ;U = &(b^<i (vs.SCE) +4. 3e 
V 

~C&£tl& ("Molecular Semiconductors", Sprinqer-V 
erlaq, 1985*?. 98H) . m-^fOfctt. ±j£©-f 
fbtfT^^ + ^^ft^^ » 7£ML/?ll>t: 
fftthS*, ««{b*Wtta5c«ffi*»6±IBO*CIRI 

[oo8i] miz-(*>it#7->i<'-t>}i-tm*mfflj}<D 
iE?iiftaitt<b^»©i8<b«fii[ - «-f«Stt<b^i»©«5c 

S&^O. 7 V 

[0082] ftfc. #f£HJ©?$iitN&.S. WTK— «K 
( I ) •ca3ti-S*7^M^-?:SWTS-S^^^b^ 
«JiiE?LlftaStt^b^«*dt»JB». ^-r^i^ic. 

fc«E***gtt{b£»±. xE?L^jH^b^%i-C»fi£3 

[008 3 ] C©«fc 5 ftIE?L&AJf 3 iC*j » 
tt-f b-^5©^*S« . 0.1- 50Mfi% <b 
jW£LA>„ C© rjf^bt^WfiJ «. SB^SS^-K 

[0084] mttiimmmt^Wi tmu-ms. ( i ) 

©tg^«^ffis^«s^*^iccfc«3, mfr+it^m 
[0085] bp*. ±i2— flgss ( i ) x-mztiz^vm 

«:^WrSS^SStt<b^«. bJj^©*D<. 1BS«,»«^- 

[0086] K^#ftiC«fcSBJftj£©i§^tCtt. JE?L 
^iHtt{b^<!:^^SSi4{b^?:»SSSrt«:SS3 
^/cgiJ^©SoJS«:An. K^Srt^SS^K^> 
7-C10- 4 PaSSfCSTgfmOfc^. S«©S-^53f^»n 

[0 087] mmmt j: zwwfiivm&ic :* . -E?L^j* 

'ifb^wcC-7-^'i4{b-^&OB?f^£i*. £>gJc<fc =3 iE 

?l© h 7 »^ thc <j: e> ^ t w w > ^ -*§iBg j ?=^^'agcm^j 
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[0 08 8] C<D<k *> KjElimXm 3 ©KflHataW 5~l 
000 nm, $f£L<&*10~500 nm-C&-S„ 

c o o 8 9 ] jE?LaAia 3 <D±t,cumm s 

*> h ©S A 2 titcM? t IE?l& AJf 3frhmj£$titcIE 

yt-rmmfrzB&tztiz. io 

[ 0 0 9 0 ] 5 4M«ri/ctWi It (i, 8 

# (#53Bg59-i94393*t£r$g) . 10- 1 Fa 

[h]+ ^ >; ><D&mm& - 322362-*t&$g) . 

fc**;^ 'J ;t^>-te*>pjg# CNS^F 1 -245087^<2r 

|5]2 -222484#£3g) . t * 'J ;bT 'J - U >i§ 
m# (1$W¥2 - 247278*&«) . C2-fcKa + ->7 i 
-;b)^>V^TV-;KD#)ltift (#Pgsp 8 - 315983 

too9i] m^ommm^fohz ttt> ic&it 

-ffflt*fflR*F-^T4Ci (3. Appl. Phys., 65 
3610H, 1989^) 3$1fi¥ft)1nx\.*2>. 

[0092] m^mm^^m-t^me^icii^x 

¥4 -335087-^<2i$g) . *i-t><) F^mm# (#§§¥5 

- 70773^238) . f)ls>m<D1fo£&lgffimm 
ffl¥-5 -198377^#g) Sr. *X h#*4tC*tOT 0.1— 
ioM% K - y-T i> C t fc <fc tj , . 4#tc 

fc<75r&#&-2> 0 40 
[0 09 3] iS*W-3S©ffc)fc»tflSl£ l/ttt. $BC=Ptf 
fctf'J (p-7i;l/>^U» . #11 [2-^h*'>-5 

- (2-ifJ^+->;l't+i>) -1,4-7 U>b*~U 
>] . tf'J (3-7i^Jl'ft7i» ^©ig^MiS 

BiE?li$AJl 3 £ lal^fc* f > 3 — h ^>-r ^ h 

[0C94] £O£'ilCLT&f& l $ft?>R3cm5<0mm 50 
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». ii^lO— 200 ran. U< «30— 100 nmT$>-5 0 

[009 5] ^©^7^^*(fi]±$ti- ztc&ic. m 

2, SKl^fJc^tC. IE7Lfa3!H4£IE?l?£AJ13<!:#£ 
5!&J15<t©P^K:|S;Wfc«3 s M3 KTjrT J: 5 K 

tB^taaW 6 £#i#Jl 5 £ i^g 7 iOIHKRW 3 & i'ffi 

[009 6] S2SO'S3©mt6^S8^«T{CfcC»-t. 
IE?Lffii*(l 4 <D$m 1 1, X tt. IE?Ui AJI 3 A> *E> ©1E?L 
i£AS&W»<. &A£nfcjE?L£$a>3U:<faiii 

^*®5<ta:sgft-.&jir-*-&fc«?)fc. ax 

[0 09 7] C©<fc^^iE?Liajlt«4£Ur«. 09*. 

4,4'-fcrX [N- (1-^-7 -N-7x-Jl'7i/'] 
1^7 x - JU-Cf^a? 2 <!W±© 3 5 2 

5> -234681-^^) . 4,4 , ,4"-h >;^C1- 

^-7^Jl/7 x;*7 57)b 'J7i^7i>f©^f 
-/t-^ H^ji=&*-r-i»^#^T5>'fb^ (3. Lumi 
n., 72-74#> 985M. 1997^) , F 'J 7i-^7 5 ><0 
Ha^e.^-5^#iBir 5 >^t^ (Chan.Caimun., 21 
75H. 1996^) , 2,2',7,7'-f h7 : t : ^-(i ;; 7s-Jl'7 
5 y)-9,9 , -Xf0t7A*U>fO^fa<b^ii! (Syn 
th. Metals, 91#, 209H. 1997«F) ^iflW^I htl%>, 

[0 09 8 ] ±E<Wt^4»J£W-{C. iE?UeaMS40«» 
-;UT5> (^IP7 - 53953^<Z^S) , 
> (Polym. Adv. Tech., 7#, 33H> 1996^p) ^©S^ 

[0 09 9] iE?L^>14 B. JiiB©iE?Lfijil«$4S:^ 

[oioo] ^^ffi©^«. rauftjastm* 1 is/c 

J:?)iE?LaAJB3±«:|feffiL. *E*l/-CiE?LtftaS»4 * 

©r. ^ttc»*3»ffl*o<. a»5oism56«T**»* 

J » s 

[0101] K23R»ffi<Ol8^K:«. jE?Lf^^Wf4?:a 
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Mir, jEiim&ttnzmMzn:, znztfaz^ 

otg^n/c, BUS 2 KtFIEJUiAJf 3 tfij&titS txtc& 

[0 10 2] c©<fc^«:UTJBfiRSnSjE?L«SiSia4© 
BUSS. M^10-300ran> »S 1/ < »30^100nmT*S. 

[01031 *<WW«^^0»6«**S 6CC|5i± 
S-&4*ffiiUr % B3CC7jVr«fc3CC^Ji4<D±{c3 10 

n€>o c®£ 5 t/ct*. mmytmtt 

*+^7^>iHilt (Appl. Phys. Lett., 55^ , 1 
489H , 1989^) ^tlh^X frWL* *>l> 

(PMMA) moffiSISlCfmLtc^ 7*t>hU'J> 
Wim» <4*HPF5 -33145»4**) . 2-t-^^^-9,10- 
N,N'-^>7/7>h7+y>^>f^>, ni*S<t* 20 

CO 10 4] C©<fc5tt«^iS»6©BWra, iWts 
— 200ntk 0g L < &10— 100 nrrfC#>£ 0 

c o i o 5 ] i^@7 tt % «*«5 «c«^*aA-r4a« 
c o i o 6 ] mmi (Dmmitzmig, m%z tmsrc* 

[0 10 7] patffi7<b*3t«5*/c««T-|ftill 40 

H6CDI¥ffiK:L i F, MgF 2 , Li 2 0*<De»ffi» 
IB <«W0.i-5nm) ^JfAt^Ci^, ^CO^^rSj 
±S-ar4W*6tt*ffi , t?&4 (Appl. Phys. Lett., 70 

152H. 1997^ ; ^fM^IO- 7458G#£« ; IEEE Tra 
ns. Electron. Devices, 443i, 1245H, 1997*£) . 

[0 1 08 ] HI- 3 a, 

!±5cFtS7, ^15, iE?LaA^3. R§S2<Z>niiC 



CO 1 0 9 ] 

c o 1 1 o ] HJSW 1 
rfWLfc. 

coiin ^7^ifi±fc-/>^^ • zxmim 

( I TO) aUHHUte i20nmiSao/c4>CD (5/- hfi 
fi2**J5SL/)fc. TOSS4, T-fe 

CO 1 1 2 ] 5fcT, TE«^«iSWtit<D*^e>«c*i» 
(T g = 2 1 2 "C. 11TO^14 0 0 0, 

#y*-> tttra^H^ttftA* (2) <a 
^*0i^gffik^ (2) <DSd^«4aSfi%) 

CO 1 1 3 ] 
Htl 4] 



[0114] C©Xf>3— HC«fc«320nm©J®^<Z)^I— 
[0 1 1 5 ] ±EiE7LaAJH3*aS*JiS8lLA:a 

" 6 Torr <ift2.7Xio- 4 Pa) fcTRc ft * ^«^3R 

SC-r^3ti45f«Kr 5>{b^ : 4,4--e^ [n- (i- 

MMZft-i-tc. ^.*B#©S^Sfi2.0Xi 0 - 6 Torr (£> 
2.7X10" 4 Pa) . ^#3Ig5i0.3nm/^r-. ^Jl20nmCD 

7 - - f~> * 

[<tl 5] 



(13) 




[0117] &ftm5<DttutLT< ream 

W-.Al (C. H 6 NO) 3 &jE?Uft3£H4 <!:BI«eci, 
r^§£*T -?/<:. C©B#©T;l'$~^A©8 - t Ka + 
>Htt©£o&Ma«265~275'C<D®H-C , $!J@) 
U ^B$<D*^fiai.5Xio" 0 Torr (^2.0X10" 4 
Pa) . ^«iiS«0.5nm/»-C. ffi*3tift:*&£JB®0t 
Jl«70nm-C$)o/c 0 

[0118] 

[{tl 6] 




[0119] Stte. ±IB©IE?li£^4&i>'ft7£J15* 
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* [0120] cct. te/tmbs-commttf^tcm* 

?tLX 2mrr£I©X h =j -i -fWs + K - 



<hl5l«tCOr^g^©KSS* s 2XiO- 0 Torn (ft 
2.7X10" 4 Pa) «TCC«Ci*-C«fill/fc. ^©S. tt 

Mt67&t/T. T;U5-^A^Jll00rm«:t£Mb7c„ 

io [ 0 1 2 1 ] Jy±©«t^{cu-C. ^xznit^ir-WX©^ 

^ESW^swi-siwiwwwiaR^^wetifc. c© 
m*<m%am*& 1 cc^-r. * 1 (c^-rao. c©^ 
■y-riJffisbmE i o vc32,6oocd/m 2 <tt»5?g»gas 

[0122] HJfi^2 

ib^m (16) *m^5^{b^ (2) ©m>»)tej8i» 
fc«6«. JB6«i4iai««:o'r*-?*fWLfc. e©* 
*«Dl6#8tt** 1 (CSV*. *1 J:99l&*ttJ:5K:. 

20 i t mwBmEimmttmm $ titc 

[0123] JttSM 1 

jE?LaAfli*»JSRUtt(.>fl6B. 1 iH*«c OTJft 

[0 124] 

* [«1 ] 





[cd/rrf] 


USE [V] 


C%3 


Stfcfti 


32.600 


9 


2.0 


MM 2 


33.000 


9 


1.7 


JtttWl 


23.000 


10 


1.7 



[0125] 

[ ft Host* ] i*i±#» L/Tcffi o . gym tmmt <Dm 

[0 12 6]£tVC, 33SWi«: «fc SWSWBJWBfcJR-?- 
5*. 79»h'<*Jl'-f^^l/'f (^lx.(JOA3>f 40 

[^ 1 ] *ftB^<DW«^ft*«^©lliS©^fiS©-^ 



[S2] ^ftDj©^m^ft^^^©siffi©^si©fte© 

[0 3] *mn<Dmm.m,R¥ttm?<>mm<Dfem<DW}<D 

[04] ^Mfc^f^wAtw^ainaoiaftitt 

[^#©iS^] 
1 

2 we 

3 jEftftAJB 

4 EAffiaW 

5 §&tm 

6 

7 mm 
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[HI] [S2] 




HOMO 



(72)3%9!S feM F 3K007 AB03 AB06 AB08 ABU AB14 

ft&)\mm&^ftmmk&mmiooom& cbo4 dbo3 



